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The designs for omnidirectional planar antennas with switchable 
frequency, polarization, and radiation pattern are respectively studied in 
the three-year project. To begin with, the characteristics of a coplanar 
annular-ring microstrip antenna operated at TM02 mode are investigated. 
It is found that its resonant frequency can be changed by adding a load at 
the radiating edge. If the load is a capacitor, the resonant frequency is 
decreased with the increasing of capacitance. If the load is a shorting strip, 
the resonant frequency can be increased with increasing the number of 
the shorting strips. Moreover, while the frequency is varied, the antenna 
can remain good impedance matching and generate radiation patterns 
with uniform fields in the φ plane. As a result, a frequency reconfigurable 
antenna can be implemented with pin diodes or varactor diodes, and it 
will be realized in the first year of the project. The second year of the 
project will propose a new circularly-polarized (CP) antenna. The 
proposed antenna structure consists of four L-shaped patch antennas 
arranged in a square-ring formation. Each patch antenna is shorted to the 
ground plane through conducting walls. With a top-loaded monopole feed, 
two orthogonal resonant modes can be excited simultaneously. It is found 
that the resonant frequencies of the two modes are related to the width or 
the number of the shorting walls. In addition, if the two modes are 
properly coupled, the proposed antenna can generate a CP radiation with 
uniform conical patterns; meanwhile, the polarization sense is determined 
by the relation of the two resonant frequencies in magnitude. A 
polarization reconfigurable prototype integrated with pin diodes will be 
carried out. The design of reconfiguring pattern is studied in the final year. 
The adopted structure is the coplanar annular-ring microstrip antenna. It 
is found that the TM02 mode of the antenna can still be excited if the feed 
point is not located at the antenna center. However, the current 
distribution on the radiating patch is a function of φ, which makes the 
radiation pattern be no longer uniform in the φ plane and with an obvious 
main beam. The direction of the main beam is the same as the azimuth of 
the feed location. So, a pattern reconfigurable planar antenna will be 
realized by embedding four probe pins located at different azimuths into 
the antenna. If a switch is used to select one of the probe pins to excite 
the antenna, the direction of the main beam can be switched among four 
azimuths in the φ plane. For the pattern reconfigurable design, how to 
obtain a proper directivity will also be discussed in the project.  
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